Water stress is one of the most important environmental abiotic stress that reduced crop yield especially in arid and semi arid regions of the world. In order to identifying drought tolerance, 39 cultivars of spring, facultative and winter type wheat varieties were planted as subplots within the irrigation plots (main plots) in a randomized complete block design with three replications in a research filed of Faculty of Agriculture, University of Mohaghegh Ardabili, Iran. In 2/3 continuous irrigation stress level, based on stress susceptibility, geometric mean productivity and harmonic indices, 'Sepahan' , 'Karaj 3' , 'Bahar' and 'Yavaroos' were known as the best varieties; and in 1/3 continuous irrigation stress level, based on the mentioned indices, 'Hirmand' , 'Bahar' , 'Yavaroos' and 'Marvdasht' were the best one. According to biplot resulted from principle coordinate analysis, in 2/3 continuous irrigation 'Moghan 1' , 'Golestan' , 'Kavir' , 'Maroon' , 'Karkheh' , 'Chanaab' , '10' , '6' , 'Bahar' and 'Sepahan'; and in 1/3 continuous irrigation 'Golestan' , '10' , 'Niknejad' , 'Maroon' , 'Darab' , 'Falat' , ' Arta' , 'Marvdasht' , 'Bahar' and 'Hirmand' were identified as the most tolerant cultivars. According to multiple regression analysis in subject of agronomic traits, 43, 33 and 25 informative ISSR markers identified in control, 2/3 and 1/3 continuous irrigation conditions, respectively. Also among these markers, there were significant relationship between P 12 L 3 and P 21 L 3 markers with plant height and spike length; P 4 L 1 and P 22 L 1 markers with flag leaf length; P 19 L 4 markers and number of node; P 30 L 4 markers and awn length; P 10 L 1 and P 22 L 1 with peduncle to plant height ratio in all of stress and non-stress conditions.
Introduction
Wheat is the most important cereal crops; it is a stable diet for more than one third of the world population and contributes more calories and protein to the world diet than any other cereal crop (Abd-El-Haleem et al., 2009) . Drought stress is one of Agriculture fundamental problems in Iran and World; and is important factor in reduction of wheat production (Abdolshahi et al., 2010) . Achieving a genetic improvement in yield under these complex circumstances has been recognized to be a difficult challenge for plant breeders (Condon, 2002) . According to Fernandez (1992) , genotypes can be divided into four groups based on their yield response to stress conditions: (1) genotypes producing high yield under both water stress and non-stress conditions (group A), (2) genotypes with high yield under non-stress (group B) or (3) stress (group C) conditions and (4) genotypes with poor performance under both stress and non-stress conditions (group D). Some researchers believed that selection could be under favorable condition (Betran et al., 2003; Rajaram and Van Ginkel, 2001; Richards, 1996; Van Ginkel et al., 1998) . Also selection in the target stress condition has been highly recommended by others (Ceccarelli, 1987; Ceccarelli and Grando, 1991; Rathjen, 1994) . Third group of researchers believed that selection must not only be under favorable conditions but also be under stress conditions (Clarke et al., 1992; Fernandez, 1992; Fischer and Maurer, 1978; Rajaram and Van Ginkel, 2001 ). The suitability of indicators seems to depend on the timing and severity of stress in drought-prone environment. Drought indices which provide a measure of drought based on yield loss under drought conditions in contrast to normal conditions have been used for screening drought-tolerant genotypes (Mitra, 2001 ). Rosielle and Hamblin (1981) defined stress tolerance (TOL) as the differences in yield between the stress (Ys) and non-stress (Yp) environments and mean productivity (MP) as the average yield of Ys and Yp. Fischer and
Materials and methods

Plant materials
In this study 39 reputed wheat (T. aestivum) cultivars were used based on their clear differences in yield under irrigated and non-irrigated conditions (Tab. 1). First, the water requirement of wheat was calculated by using of CROPWAT-4 software (Allen et al., 1998) . This software calculated the water requirement of wheat and time period of irrigations by using of climatic information gathered from agricultural climatic station of Ardabil province (Iran). Then, 1/3 and 2/3 of total water requirement are chosen for two drought stress levels. Cultivars were planted as subplots within the irrigation plots (main plots) in a randomized complete block design with three replications. Control plots were watered from planting to grain filling stages based on time period of irrigation (calculated by CROPWAT-4 software). But non-irrigated plots (1/3 and 2/3 continuous irrigation) received only 1/3 and 2/3 of water requirement. During performance of experiment, no rainfall was occurred. Also, drought tolerance indices were calculated.
DNA Isolation
Total genomic DNA was extracted from young leaves according to method of Saghai-Maroof et al. (1984) . Followed by an RNase-A treatment (Sigma, St. Louis MO; R-4875) for 30 min at 37°C. Also quantity and quality of samples were tested using spectrophotometry and 0.8% agarose gel, respectively (CIMMYT, 2005) .
ISSR-PCR Reactions
A total of 34 primers (provided from Bioneer) were tested for ISSR (Tab. 2). Based on the accurate amplified bands profiles and the produced polymorphic patterns of DNA fingerprinting selected 19 different primers. The ISSR amplification reactions were carried out in 20 µl per tube, containing 4 μl DNA (25 ng/μl), 2 μl PCR buffer (10X), 0.8 μl mgcl2 (50 mM), 0.2 μl dNTP mix (10 mM), 1.6 μl primer (5 μl), 0.26 unit of taq DNA polymerase enMaurer (1978) proposed a stress susceptibility index (SSI) of the cultivar. Fernandez (1992) defined a new advanced index (STI), which can be used to identify genotypes that produce high yield under both stress and non-stress conditions. Other drought stress indices are geometric productivity (GMP), mean productivity (MP), HARM and tolerance (TOL). Many researchers have evaluated these indices. Among the stress tolerance indicators, a larger value of TOL and SSI represent relatively more sensitivity to stress, thus a smaller value of TOL and SSI are favored. Selection based on these two indices favors genotypes with low yield under non-stress conditions and high yield under stress conditions (Golabadi et al., 2006) . Sio-Se Mardeh et al. (2006) suggested that selection for drought tolerance in wheat could be conducted for high MP, GMP and STI under stressed and non-stressed environments. Karami et al. (2005) introduce MP, GMP and STI as most proper indices in barley for assessing tolerance to drought.
In recent years, crop physiology and genomics have led to new insights in drought tolerance providing breeders with new knowledge and tools for plant improvement (Tuberosa and Salvi, 2006) . Looking for the coincidence of loci for specific traits and loci for yield under drought stress and in stress-free environments, it is possible to test more precisely whether a specific trait is of significance in improving drought tolerance and yield potential. For example in rice, QTLs for plant yield under drought were coincident with QTLs for root traits and OA (Babu et al., 2003) . Several major loci for yield under different environmental regimes were mapped along with QTLs for late senescence of the flag leaf in winter wheat (Verma et al., 2004) . The inter simple sequence repeats (ISSR) are a new kind of molecular marker involving PCR amplification of DNA by a single primer 16-18 bp long composed of a repeated sequence anchored at the 3' or 5' end by 2-4 arbitrary nucleotides (Zietkiewicz et al., 1994) . They are easy to handle, highly informative and repeatable.
The objective of this study was to identify the most suitable indices and cultivars for each both moisture and rain-fed environment. zyme (5 unit/μl) and 11.14 ddH 2 O. The following conditions were used for ISSR amplifications: An initial denaturation step of 94°C for 5 min, followed by 40 cycles of denaturation at 94°C for 1 min, a primer annealing step at appropriate temperature for 1 min, and an extension at 72°C for 1 min; then a final extension was carried out at 72°C for 5 min. The annealing temperature varied according to the melting temperature of each primer (Tab. 2). ISSR amplification reactions were carried out on a Gene Amp. PCR system.
Band analysis:
The reaction products were analyzed by electrophoresis on 1.4% agarose gel, stained with ethidium bromide, and photographed under UV transilluminator by digital camera with UV filter (Fig. 1) . The synthetic DNA, ladder SM 0191 (Fermentas) was employed as a weight markers. Each amplified band profile was defined by the presence (1) or absence of bands (0) at particular positions on the gel. The computer software SPSS ver.16 was used to doing relationship analysis between morphological and molecular data's by method of step by step regression. In addition Minitab ver.14 was used for drawing biplots.
Results and discussions
Drought tolerance indices were calculated on the basis of cultivars grain yield. The analysis of variance for indices (Tab. 3) indicates that the differences among cultivars were significant for STI and SSI indices.
SSI index has been widely used by other researchers (Clarke et al., 1984; Fischer and Maurer, 1978; Winter et al., 1988) . In this study, SSI appeared to be suitable selection criteria to identify sensitive cultivars from others. In 1/3 continuous irrigation 'Verinak' , 'Atila4' , 'Atila 50' , 'Chanab' were recorded with the highest value of SSI and continuous irrigation stress levels. GMP and STI were significantly correlated with both stress and non-stress yields (Tab. 4). therefore, these indices are able to discriminate group A cultivars from others. The correlation between Y s (stress yield) and Y p (non-stress yield) was positive (+0.578) and significant at 1% level of significance (Tab. 4). Grain yield in stress condition showed significant association with STI, HARM and GMP indices at 1% and negative relationship with SSI and TOL indices. In non-stress condition, Y p had a positive and significant correlation with all indices except SSI index. A positive association between TOL and Y p and negative correlation between TOL and Y s (Tab. 4) in both stress levels suggest that selection based on this index will lead to reduced grain yield under irrigated conditions. This results are similar to Clarke et al. (1992) and Rosielle and Hamblin (1981) studies. SSI was adversely correlated with Y s in two stress levels suggesting that grain yield under stress can contribute to reduce stress susceptibility (Fernandez, 1992) .By using of SSI index, Group C and D genotypes are separable from other groups. Stable genotypes based on STI index are containing high values of this index; therefore, it's expect group A genotypes are separable from others by use of this index. Narayan and Misra (1989) found that, SSI index has a significant and positive (+0.71) correlation with yield in non-stress condition. Selection based on MP index, generally lead to yield improvement in both stress and non-stress environment, but not able to separate group A from B one (Fernandez, 1992) . The highest correlation coefficient between yield in control condition, result from GMP, STI and HARM indices respectively. But in 2/3 continuous irrigation the highest association was between Y p with HARM, GMP and STI indices respectively. According to identified as sensitive cultivars whereas 'Chamran' , 'Marvdasht' , 'Bahar' , 'Hirmand' , with a lower SSI and were resistant. Drought tolerance indices mean comparison for cultivars showed that, in 2/3 continuous irrigation, based on STI, GMP and HARM indices, 'Sepahan' was known as the best cultivar. This cultivar produce a yield of 5.7 t/ha in control condition (rank 2) and 4.76 t/ha in 2/3 continuous irrigation (rank 1). Also, 'Karaj3' , 'Bahar' and 'Yavaroos' had a high value of top indices, and produce a favorable yield in both control and stress environment. In this study, the greater the TOL index, the larger the yield reduction under stress environment and the higher the drought sensitivity. The study of TOL index showed the cultivars that had a high yield, but didn't show favorable tolerance to drought stress. For instance, 'Moghan1' and 'Chamran' that had a highest drought stress tolerance (TOL) respectively, but their yields in control and 2/3 continuous irrigation were poor. These cultivars based on SSI index ranked 1 and 2 respectively. At the other hand, 'Sepahan' , 'Karaj3' , 'Bahar' and 'Yavaroos' produce a good yield in both conditions; but their TOL and SSI values were not suitable. In 1/3 continuous irrigation, based on STI, GMP and HARM indices, 'Hirmand' identified as the selected cultivar. This cultivar produce 4.51 (rank 4) and 3.6 (rank 1) t/ha grain yield in control and 1/3 continuous irrigation, respectively. Aside from 'Hirmand' cultivar, 'Bahar' , 'Yavaroos' and 'Marvdasht' contained high values of top three indices (STI, GMP and HARM). These cultivars produce suitable grain yield in both stress and non-stress conditions too.
The correlation coefficient between grain yield and indices are shown in Tab. 4 and 5 for both 2/3 and 1/3 that among studied indices, STI and MP are effective in separating group A cultivars from others. It's appeared the highest and lowest value of MP and STI indices showed group A and B genotypes, respectively. When breeding for drought resistance is the aim, two situations seem to be clearly distinguished in order to choose a selection strategy: (1) where the drought condition is predominant over the years are infrequent, and (2) where the drought condition happens rarely and wet wears are predominant (Sio-se Mardeh et al., 2006) . In the regions with the former situation (such as many parts of Iran), selection should be based on the yield in the target environment (Ceccarelli, 1987; Ceccarelli and Grando, 1991; Rathjen, 1994) . Where the latter situation exists, selection in favorable environment will be more effective (Betran et al., 2003; Rajaram and Van Ginkel, 2001; Richards, 1996; Van Ginkel et al., 1998) .
Because of performance of GMP and STI indices in identifying Group A genotypes, and high correlation among GMP and STI, 3D plot of STI index are shown in Fig. 2 for 2/3 and 1/3 continuous irrigation. Based on this plot, in 2/3 continuous irrigation 'Line A' , 'Sepahan' , 'Yavaroos' , 'Bahar' , 'Hirmand' , 'Akbari' , 'Roshan' , 'MS 18-14' and 'Arta'; and in 1/3 continuous irrigation 'Line A' , 'Bahar' , 'Hirmand' , 'Yavaroos' , 'Marvdasht' , 'Arta' and 'SepFernandez (1992) , the index that contained high and significant correlation with Y p and Y s , in which based on kind of association lead to yield improvement in both stress and non-stress environments, are introduced as the best index. The results of correlation between grain yield and indices in 1/3 continuous irrigation were very similar to 2/3 continuous irrigation (Tab. 5). In this stress level, the relationship between Y s with Y p , STI, HARM and GMP were positive and significant. Y s and SSI, TOL indices showed negative and significant association. In general, comparison among GMP, STI and HARM it was showed that the selection on the basis of these criteria resulted cultivars with high yield in both stress and non-stress conditions, because these indices had a positive and significant correlation with grain yield at 1% in both conditions. Other researchers have reported the same characteristics for those indices (Ahmadi, 2009; Fernandez, 1992; Noormandmoayyed 2007; Rosiell Hamblin, 1981; Shafazadeh et al., 2004) . Some researchers attempted to determine the best criteria in order to selection desired genotypes for dry lands. For example, Ehdaie et al. (1988) reported that the relationship among SSI with grain yield and harvest index (HI) were -0.84 and -0.83, respectively. Also, SSI index and grain yield didn't show significant association in nonstress condition. Ahmadi and Siose Mardeh (2003) found Based on these components, cultivars distribution biplot were drawn by using of Minitab14 software ( Fig. 3 for 2/3 continuous irrigation and Fig. 4 for 1/3 continuous irrigation). In these plots, cultivars were grouped in four zones. Since the high value of the second component and the low value of the first component are favorable, so the top-left corner of the plot contain the cultivars that produce high yield and also tolerant to drought stress. These cultivars are 'Moghan1' , ahan' are divided into group A (Fig. 2) . These cultivars had a high value of STI and GMP; and this showed advantage of these two indices in separating group A genotypes from others. Thus, better approach than a correlation analysis to identifying the superior cultivars for both stress and non-stress environments is PCA analysis. According to principle coordinate analysis, in 2/3 continuous irrigation, 70.5% of the variation between Y p , Y s , TOL, STI, GMP, HARM and SSI explained by the first component and 28.7% by the second one. Similar to 2/3 continuous irrigation, in 1/3 continuous irrigation, the first component explained 72.5% of the total variability and correlated ; [4] [5] [6] [7] [8] [9] [10] ; [4] [5] [6] [7] [8] [9] [10] gation stress levels, 33 and 25 positive markers were found, respectively. In 2/3 continuous irrigation stress level, P 2 L 1 , P 21 L 3 and P 30 L 4 were maximum number of significant relationship with agronomic traits. Also in 1/3 continuous irrigation stress level, the R 2 was more than 50% for spike length, flag leaf length and awn length. Finally, between these molecular markers, following markers had a significant relationship in all three stress levels, jointly: P 12 L 3 and P 21 L 3 markers with plant height and spike length, P 4 L 1 and P 22 L 1 with flag leaf length, P 19 L 4 with number of node, P 30 L 4 with awn length, P 10 L 1 and P 22 L 1 with peduncle to plant height ratio. In addition, analysis of linear regression (method of stepwise) revealed that in 2/3 continuous irrigation stress level, 7 markers had a significant relationship with drought tolerance indices in 1% or 5% significance levels (Tab. 6 and 7). P 4 L 6 , P 5 L 3 and P 11 L 3 markers were associated with STI, HARM and GMP, jointly (Tab. 6). Taking notice of correlation among STI, HARM and GMP (Tab. 4), these results suggest that P 4 L 6 , P 5 L 3 and P 11 L 3 markers are part of QTL's or linked to them, probably. In 1/3 continuous irrigation stress level, 9 markers are detected (Tab. 7). P 2 L 1 (negatively), P 19 L 3 and P 30 L 4 (positively) are related to HARM and STI indices (Tab. 7). The correlation between Yp and Ys are positively significant (Tab. 5). The relationship among P 21 L 1 and P 30 L 5 with TOL and SSI indices is significant (Tab. 4). The TOL and SSI are positively associated together. Based on mentioned results in 1/3 continuous irrigation, it could be declared, probably, grain yield (formed drought tolerance indices) or 3 markers related to HARM and GMP (P 2 L 1 , P 5 L 1 and P 22 L 1 ) e.g., linked to QTL's or are part of them.
Conclusions
This study showed that molecular markers are important and fast tools to assessing genetic diversity in cultivars. ISSR markers by way of their extension, each utilization and content of information have a high importance in agricultural researches. Nevertheless, indispensably suggest that in breeding programs, other data such as morpho and physiological findings were also used besides of these results.
'Golestan' , 'Kavir' , 'Maroon' , 'Karkheh' , 'Chanab' , '10' , '6' , 'Bahar' and 'Sepahan' for 2/3 continuous irrigation (Fig.  3) ; and 'Golestan' , '10' , 'Niknejad' , 'Maroon' , 'Darab' , 'Falat' , 'Arta' , 'Marvdasht' , 'Bahar' and 'Hirmand' for 1/3 continuous irrigation (Fig. 4) . Also the reverse corner (the bottomright corner of the plot) including cultivars that produce low yield and are sensitive to drought stress.
In order to establishment of association between a molecular markers and a part of the quantitative variation of 34 ISSR primers were evaluated. It was applied step by step regression for identification the relationship between ISSR markers and agronomic traits and it was revealed significant differences between alleles in quantitative indices. In the basis of regression analysis results, 43 positive primers were detected for agronomic traits. The number of markers linked to a traits differed from 2 (grain yield) to 10 (awn length) in control condition, zero (number of floret and grain weight/ear) to 11 (number of infertile spike and plant height) in 2/3 continuous irrigation, and zero (number of spike/ear and 1000 grain weight) to 7 (awn length) in 1/3 continuous irrigation stress level. In the control condition, the maximum number of significant association between molecular markers belonged to P 2 L 1 , P 12 L 3 , and P 22 L 1 markers. In 2/3 and 1/3 continuous irri- 
